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Abstract of JP2002214543 



PROBLEM TO BE SOLVED: To provide a MEMS 
optical modulator which modulates a light with a 
MEMS actuator, a MEMS optical module, a 
MEMS light display system, and a MEMS optical 
modulation method. 

SOLUTION: The MEMS light display system is 
equipped with an illumination source, a collimator 
lens for receiving illumination light and forming 
parallel illumination light, a converging micro lens 
array having the array of the small lenses which 
converge parallel illumination light, and the 
MEMS optical modulator. The converging micro 
lens array leads illumination light to the MEMS 
optical modulator. The MEMS optical modulator 
includes, for example, the planar substrate 
through which two or more pixel apertures 
extend, and two or more MEMS actuators which 
support the and selectively position MEMS 
shutters over the apertures. The light from the 
converging micro lens array is focused through 
the apertures, is selectively modulated according 
to the positioning of the MEMS shutters by the 
MEMS actuators, and transmits image 
information on the illumination light. 
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f £ BUflft £ "T -5 t 1 X U-f B E t &fl| * 5 £ £ 
->XrAo 

[W*iH3] liiffB^ ^ ox. 1/^7 h U*;^ A=*;u 

Wix-^^j; ^fc^SSii-f&fif^JH 1 tciBffi© 
v^D:ni^ MJ#;i,^ft-;&;u#^ 30 
r An 

K > — T > ;u & 7? ST- tularin i: fBH L T itu IB v -i 

-)v k > > +• ;u$iJ#Pi§£<I;L z>z£*ftmt-?z> 
M#JB 1 tlBm©-?-)' i'oil/i' h 

[tf5f<Jl7] HuiB^-f x^waBAsss^ts^*?- 

Pnx-UPh Jilt? 4 Zt- 

Ac 



002-214543 (P 2002-214543 A) 

2 

-f-Sfl^JHltcgBffiCQ-x'^Dxl/^ h V -ft )V 

[M$£ 1 0 ] ffigBRRiyittStf £ d i: £*ft®t 

h-Ti>m^ill(clBffi©V'r^Daiu^ h Vij)l*t>- 

IB 1 1 tIB«4©v-r ^7D3iPi7 h VtiJV^ti-ti)V v;i/ 

[W«3B14] buIBt-i'^dx.u^ h »J*;i/^*-* 
fcf *««JB1 ltB«©v>f*niu* h <J*^p<* 
[fS*lM15] MIBv-Y ^djiU^ h 

MIBS«^BS1«Bf-r5¥ffll*)T-HU 
IBV'f i?Dii/^ h »J*;i'^*^*;i/i'+ >^^©^fl<] 
^iBftto^S^oct&^t-rsWsRJIi l (cgBtt 

[H*JB 1 7 ] ^B^$:lRm-r-5«^©^MW>X© 



m)2 

3 

S J: T4H#*1 7 KIBffi©^ * d 

x-vz h »j#;m#— * ^316^^3-— 10 

m&Hl 7tcf3«©-^ *oxM/<j7 h 
[W5RJM2 0] flflgBv-f *n:r.u* h 

Jl/T-^^ii-^^ BuIBStetBSWfe^SrtT-milB 20 

#DxM^ b IJ t>)\,*j3 — j])\,yt^:i/3.—)\, 0 

5JR*?-ffnu>X7H' £»©hf^-fe;i/«t$& 
WfcffiBttto LmllBiR* ▼ * ? u v yX7 U-f fr£©3fe 

utffiBv^^Dniu^ h u 40 
MS^i'Di/>X7H'i:, flh©«if*»«IJSK« 

■TiJSiHJtftSJfer*^ -f ^ BBSh *«A 5 z t 
[i§*JR2 4] fi&E«R©v<f ^Dil/^ h 'J#;M 50 
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A - * Jl/ft ^ *J x — ;i/ # 2 T U -T £ 2 tit I > -5 
Cfcft»«frs»*JS2 3(cI3«©^-Y£dxM^ h 
U * ;i/ ^ * - * ji^t 1 -r ^ y u -Y o 

M#g!2 3tciB«©v-i'^DxM^^ h 'J*;i/^*-*;v 

[»*JS2 7] HUlBV'f^DxM^^ h 
;i/ t ? 3=- a. ai- * #f§fcT * 5=- i x.- * t- & 5 ^ £: £4$gt 
i:t-i>»*JH2 3{c8B®©^i'^Daib^ h UA^A 

;i/7^:Li-*# N «tteB5IBS«^5Ffr%¥BW-CM 

[M*JH2 9] mjgBv-f i'DiU^ h |JA;MA=* 
Ar^fii-^tf, «ti3HfilBS«$:«®f-r-5^ni*)T* 
mjf3v^^Dx.u^ h U*;i/^*-^;i/^>+^^©iilR 

-r. 

DU>X7U-ffSt 

tti!t©t;^-fe;i/MtiS:*-r?.¥a*»Shx miBbr^-b. 

milBiRmv^ ^Dl/ >X7U>f 3M£fr £ffl:ft£jt}RtfJtc 

[I*aRJS3 1] mi8BiK*v-<^Dl,>XTbi , ^©*s 
5RIH3 0(ciB«©v^ ^Dx;b^ h 

[II5RJS3 2] mflBv^^nxvu^hUA^^^x:* 
S^gi:^ B?iI3b:^-fe;i'«m©±T-«a©v-f ta^is? 

j. x.-^ t 5 c 4: *«F«fc-r 3 0 JclB® 
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*tf&©/JxM U >X©7 U -Y ftfif * Z>Z£ Sftft 4: -T 
4^ 

»iR«J fc SMS * *t fe 3fc© tr ^ * ;UE5iJ ft 4 fe *& 
WY U*;i/^*-*;i/i/-v v^ftSJ?Wt:(agi*«>-r 10 

[11*43 5] MI«tttt&KM3ftfc3frDbr*'feJl' 
681*5*4 ^71/^ Hffi±C* < ^ s> ^ftfitx. 5 Z £ 

&ffi?L?>Z£Z'®mt1rzm$t&3 4t8B»«0-v'-f 20 

7V-f ft/t* LT¥ffIf*4i < ^ s> rgfii*. s ;r h 
3 4 fc*B«©^-r*n:=.U* h UA 

[M*JH3 8] iiMB*R©v-r ^di^ h 

—* zmtRmzimz * 3 * » rftfit a c: ^ %<&m 

[11*113 9] 89ffiv-f *Dxl/5 b U*;M*=* 

3 8£ga®©v>f ^nii/^ h >j#;i/*#— #;wte&SS 
AS. 40 
[ffi*JS4 0] iu§3}SR©kf*-fe;u^pg|5©±T-«R 
©v-i'^ojiI/^ h u*;v^*-*;i/->-^^^ft311RB<j 
iztiLWVk&>irz>?. ; ry7&, Bui2tr^-fe;u5BPg|5ft^b 
T#S©Ji&.53feftS&5fc:^-tr;i/JWK£: 

v 7*ffi%.z z t znmttzmxm 3 4 c!3«©v-f 

[M*JI4 1] iHHEK*-fe;i/MPffl$fcfl-L-C3te««DJ* 
&3#ftPi&3i^4*;ujWfifc bTST^yrAs, & 
IS©t:^-b;i/5Spa5©±f1fiiii(©v^ ?ax.\,p h 

* = + *y*ft»ji6-r4»*ofc«f|HI©iaS» 50 
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tiLW&tbt * * 7- v y-kmTL i. z t £ -r sim&h 

4 okbB®©^ ^djii^ h 

[W*3i4 2] Hui3t^-b;i/§BPgi5ft^bT^«©^ 
^4^ftS^st;^-fe;i/«ia4:b-rii-r^^^7-^ ft 

ftR©v^ ^d^u* h y jtj;M*— jb;^* y^ftti: 
n&«>-r i> ^ y * r ft«t x. -a c 4: ft^ss i: -r s mxm 4 

[ lisRJH 4 3 ] hu8B¥SMB^^ ¥fTJHWi#©*R 
©S'J*&&/jK#fte;tSCi;ft1$Ri;T*ii*JH3 4C 

[W*JR 4 4 ] «R08d^«:fiA«¥ff mWlt*m& 

ftR© br # -t ;m paste isi o -c liUB^c^m-f •& * ^ s> 

7-ftiix. 5 c i: S««i:-rs»#JH 4 3 tCBB«©v-f ^ 
axis? h U*;i/^*-*;i/3t^ill*?£o 

[»*ib 4 5 ] «»©»j*«e/*«-wMW3#*aMa 

ttROtri'-b^BBPSfciRifr-oTfiHHWfcUifcJR*^* 
X rft«i A S Z t £ 1 2> ffi$3M 4 3 {C|3«© 

[»?80»«l*ttfl8] 
[0 0 0 1] 

[»«©«•*-*«««■»] *«H8tt. ^^fiatl, 3te^E^ 

A^Vi^^^A (microelectrical me 
chanical system, J-^T r MEMS j £ 

EMS^f^ru^i/^Tiv, ^cttfv MEMSM 

[0 0 0 2] 

os. ^(OzcD^oUy'^^yv^ (tz£x.\Z, mm 

[0 0 0 3] 

[»W*««ftbJ:-5k-r*IWl] biPbs CCQi^ftr 

M*b, ZtUzX^T^JX^ls^omm&i&TLtz 

dF^M^&So ^fc, CCDj;d«:T^77l/^li v -ft 
(Z, 3> htt#fi<, ®^©i¥B^«*5ctV±i*:© 

Bi^a c ssft{£T^-a-si:udr I gM*»&-5o $?>{3 X c© 

rD -tr x ft i: r 5 i: ^ -5 mm * $> s « 
[ooo4]^b^(4 n z(D&5*mmizmfi>-x*$ti 

fct)©T**oT> -?©Ba<J4:-rS4:C5tt> v^^dji 
Vi> Y^ts^Mj-ij^i/^b, (MEMS) 0721- 
j-ai-^ftfiifflbT^ft^ii-r-ST-f fnil/i? h "J* 
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)\/*l3=.-}})\>%7 : -< X7\y( y^rA^tlitSCtl; 

&*©#»# cmos) mmm 

So MEMSi/XrA^iVT^ 

7 (mi cromachined systems — o 
n-a-chip) hfoZtiZZ iitfSi^o 
[0 0 0 5] 

[ns^Pifc-rsfcto©*©] Iannis c©<t^&@ 10 
ytisXWrTmwytzmi&i-z^v t-tvyzt. Sue 
a5©±T*«^©v-r ^ox.b^7 h y^^y *.=;&;i/S/+ 

U£ h A— i*7*fai- ^i:*^** HiTE 20 

V>7*JVm □ £15 # HulBiK^ ^ ^DV>X7U^6I 

[0 0 0 6] Sfcs M#g 2 (3i3«©^6Wtt, fflftg 1 

U-f S'^ACiS^Ts HijgBx'-f ^OJiL/^ h u*;v^< 30 
A-A^^SHSiiBuSB^^ ^riz-f jffl®©ISfc:ISg£ 

n> jwEW9!**«rE5 s -f^7 , u-fiiiaica»-r*a» 

[0 0 0 7] W*£3 (CESaftWtts H#H l 

*-*;u*^ii^©HuI3vi' ^dxi/^ h 
x*^7^f-xx-^t$5ii:4Mi:t5o 40 

[0008] sfc. 11^4 \zmm<D%m^s is** i 

[0 0 0 9] Sfe, R$£ 5 HK«G>«RI1H: N II^JB 1 

S c ^ f 
[ooio] at. issRig 6 \z%m.v>%w,±, wjjuhi 
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7 H ->-^ > * ;ufc£8;-cffiiE#»i:tMI UT 

■r •& 7 -Y K fir > * ;i4Ufli8$fil*. £ d £ 

[0011] $fc, W5fcJ17k:Et6©fSB^«:> tt$& l 
fc83«8©v>f *a:ru* h V fifr frit? 4 77 
H'^^7 1 A(ct3V>T, mfE^'C^Xl^-<BiH* J 3®ja*4 

[0012] $fc, M«9(8 t3E«CDfSffi»x 1 
icl38©v'^pxu^ h U*;i/p<*xi*;v3t7 : ^x7' 

[0 0 13] £fc> §S3jcW9tcE*8©$gB.§«, R$i|l 
u -Y * ^ A im , mBMqii3tefl[ * S c £: 
[0014] SC, ffi&m 1 0 fcE«©IBB^tt, w*js 

[0015] M&m 1 1 CBfOJWtts vODil/ 

siRBtj»c{SB*«)U mvav* frtitzyt* 

[0016] S fcs W*J1 1 2 {CE*©^B^{* N fisRJH 
l ltlBlov-f i7DxL/i? h U*;i/^5tr-*;i/v;i/^ 

[0017] St, mmm 1 3 cibi®«^ 

1 1 tcH3ffi©vi' ^Dxui» h V *> )l J-ti-t) )V? 
t^-b;i/^^fS^tci5^T, HuEtf^-fe;i/^©S^ 

[0018] ifc, 1 4 tE«6©5BWtt, H*ig 

1 KcEffiWv-f^Daiu^ h U*;!/^*-*;!/^^ 
tr^-t^l/^SISIlc&^T, fitTEv-f ^Dxi/i? h "Jjb 

[0019] WaIcJI 1 5 tcEflK©&B8fcJu iiS<Ji 

1 itcEic©v-f^D:cii^ h U*;i/^*-*;i/v;v5=- 



43(6)2 

9 

[0020] wiz, tmm i 6 iz&m&ftmi*. m&m 
1 1 tcgBfs©^-^^ pujilup y u*;i/^*— 

y*;M*=:t>;i/7'**-3.:E-*j&«, iitlg3a«£BS«»r 
■rs ^ PHF*lT•m)i3v1• t>nx.ut> Y 'J ti~ii)W> 
■V v *©jl^lft&&M&«>£*T&-5 C t*<&mt-tZo 
[0 0 2 1] filial 7tl3«©^B^(i, v^Doit, 

? Y Vt>)\> *ii-l3)\>i/\ v * tt\$\^xmWb\Zi$LW. 
So 

[0 0 2 2] f»5}<Jg i 8 {cgB«©&BJ3fcfc, g»*Jg 

1 7tcgBiKcDx'^^DJib^ h y*;^*-^^^ 

v-f *03ii^ i- ';*;i/^*-*;v^HSi:HijiBJS^ 

^i-;>/t:fKi&^t>**J;dfc:«lJ58**ife8l(t»«IJi* 

[0 0 2 3] £ fc, g»#Ja 1 9 IcgBflK©^^ gf^JB 
1 7fcgB«©v>f *D3iU? h ';#;M;*j-#;i/}fc^>* 30 

Se £ K v > T M V 4 m □ 4 fit * 3 ^ i: * <&Wl £ ? 

So 

[0 0 2 4] £fc> l»5RJS 2 0 £HB«©fMliB\ 

1 7tClBm©v-Y^DJilx^ h iJftJMjjnftJI/jfe^s; 

a— tv£\ tuIB^-f' t>ux.\,>7 Y Vji)\,*i3=-i3 

[0 0 2 5] R&g 2 1 Cg3fB©$6BJ3fcJu I»*JB 

1 Hzmmo^-i tax-M Y ViJ)VMti — i3)]yjft^^ 40 

;i/7^f-ax-^^ BUB3S«{CBS^tfJ5;¥®rtT-tui3 
v-f ^axib^ h y#;Mjtj:x y * ©SItKB<j& 

ffiS»«) £ a C i: Sttflt i: "T -5 o 
[0 0 2 6] JEfc, »5)<JH 2 2 C«B««D«i»ttx gjt^jR 
1 7CgB®©^-l'^Dxib£ h -ft )\,%*cV 

>vr#?3.*-*W s HJFl3S«*B§«»f-r4¥rHii*)T-H5 
S3v-f £dx\U£ h y #;i/^#xi;*j;i/->* y*©it#Wj 
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[0 0 2 7 ] flfftg 2 3 k:§3«©*B^tt, ?^Dil/ 

£ittfc-rSi!5BJ33fe8S^ B!HBJH9i3tt*S*bT¥ffJiai|| 

S«!&©'M{ U >X©7 W SJR*vW ^ n U > 

Hul3t:^-fe;i'^o±t'1S*©x'-f ^Dxi/i? h 
p**^*;^* ^^^^bT^lRWttiieftfcbmilB 

jr*v-y * d i, >X7 u-f &©3fc*a*?»t:*«-r* 

4S££©v-r £dx\u^ h y^uvy ;p 7^ axi- 
ls' i:£^fev.Y ^dxU^ h 

i:> tt©'Ml/>X©7U'f £W bitulBv-f ^dxp 

s*-r 5 w ^ r w -y ins t ^. s c: t z&m 1 1 

So 

[0 0 2 8] ifcfcs if^<lM2 4 t:f3©©*Wtt, ffi&m 
2 3fcg3^©v-f ^Dxl/^7 h V1])\,*-t)--ti)\,% : r< 
iz&ux, BijgBttlS©^^ ^nxi/;? h U*;i/ 

[0 0 2 9] II*IH2 5 lCg3K©^B^{^ gfARJl 

2 3tci3^4©vi'^DJib^ h U*^^*-^;^^^ 
K&OT. StJgB^B^®^ Ht)g3tt»©V^^ 

nxb^ h ¥ 3.— jwr^xtcm 

[0 0 3 0] Sfc, ISaRIB2 6 {cgBSO^BStt, gf^JB 
2 3£gB«©-71' i'Dil/^ h 'J*;i/^*x^j!j;u^-i- 

^rn'icisu-r. iiug3fc:*-b;i/«ti£©&*#, Bug3¥ 

So 

[0 0 3 1 ] tl*JS2 7 tcg3®©^B^«, if^JH 

2 3{cgBffi©v^ ^dxM/-^ h •J*;u^*^3b;i/jt^-i' 
X7•^'r^^*3^^T. SugBV'f ^DX^U^ h 'Jjb^^^x: 
* ^ ^ a 3i— $ tfimT Z =f- J- 3L- # X S Z £ 

Scfcf So 

[0 0 3 2] gjfc, g»3<JI2 8ti3«S©|gW{^ SIaRJB 
2 3 tgBlt© V-Y <?D3iU^ h ij^^^^n*;!/^^ 

*;WT^^3.3i-^^ «tfcfjg3StEk:¥fT^¥Sf*)-C- 
mfgBv-f i»Dxu^ h u*;v^*-*;i/«>-v y*©3i#? 

[0 0 3 3] 5C, g»5t<JS 2 9 {cg3«©^B3tt N HsRjg 
2 3 tgB©©-^^ <^D3iU^ h 'J*;v^*-*;i/^5=-C 

*;1/:7*^ax;-*#, «ti3Ht)g3SffiS:Sliff S¥®(*J 
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[0 0 3 4] IM<JI3 OtciB*©^^ vOnxu 

gfc©^**;i/^£*^£>¥ti&»l£^ Iui3e<>-fe;i/ 
[0035] &tz. m&m 3 i iztmcDftwit. m&m 

3 0tCg3«©v-f i-DxU^ h VftJV^ij-ftjv^iy 

«»©/hsa u >x©7 u-r s c k t -r s , 

[0 0 3 6] W*JB 3 2 (cHttCDftffil*. l»*JR 

3 OlrgBSecv-f^DjiU^ h V-hfrtti-jifryb^J 20 

[0 0 3 7] It, ttX£ 3 3 CIMfcOfcflSfck ft5J<JH 
3 0CiBi©v-i'^Dxl/^ I- 

«»©/J\Sl/>;*©7W«rtR;t3£k*1^fc-rs. 30 
[0 0 3 8] ItsRlfl 3 4 fcBB®©S5B^(i, t-Y ^ Daib 

ftm^-riEV*a[j»©hr^-fe;vBBPSSK:isio»oT¥ffflH 

* -fe ;UE5U *Jgj«-r * fc » fcx h58B«»© t * -fe ;i/BB □ 

gU©±T-*tj&©V'f *D:cb£ h )}, — is * 

[0 0 3 9] H&H 3 5 {c!B«©$BBJ3tt v ffsRJB 

3 4 icgB®cDx"f ^Doiw^ h 40 

[0 0 4 0] £fc> li*JR3 6icGttO«qiti^ mOM 
3 4(clB9iK©V'f ^DJiL/^ h 'J*;i/^ 1o -ft frft&m 

* ;hb □ » t iri *> t> r TfTKflSJte * jr* -T *> x y r & 

[0 0 4 1 ] lf5t<JM3 7 fclBtt©*^ lit**! 50 
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3 4 £13®©^ ^Dil/^ h 'J*;v^*x:*;i/3fe^ii 

[0 0 4 2] Sfc, ffi&m 3 8 tCS3«©$BBJ3»±, gjt*lH 
3 4tCB3ffl©v^ 5Dil/^ h 'j*;vp<*^*;i/3telEP 

hr^-fe^^agBffliT-^©^^ ^Dxi/^ h 
*xi*;i/>>-^ y*£MtRi&£ffig&i&-r3;*^yX#, 

^SIR^J tc{tl!)^ -B- S X ^ a» 7Zffi x S i k t + 

■So 

[0 0 4 3] £ fc, W*IS3 9 tcI3«©^B^{i N H^jg 

3 8tcI3ffl©v-Y^nj:b^ h u*;v^*=*;v**H 

^ * a x <^ x£fji ^. 5 c: t ft tt& t -r s o 
[0044] sfcs «^ia4 o \z%m.<Dfm\±, m&m 

Bfrf3«»©tr^-b;HBpgp©±-r«S(© 

lilfttotiiXr^r^ m)I3fcr^-b;v^na5ft^LT 

[0 0 4 5] Sfc, M^fl4 1 tcl3«©^6B^|i, ttsRlg 

4 0lCS3S©V-r^Dai^^ h *)j3)V*j3-j})\,]t%M 

mUzH^x, B5ri3bT^-lj;i/P§Pgpft^-UTJtS©^S: 
<DW-k)VmE3&<D±1:mm(D-?J Y Vft)V 

[0 0 4 6] g- fc, 8R«JQ 4 2 {Cl3ffl©^Baii s »^J@ 
4 0tri3®©v-r ^djiu^ h VftJV^iJ-ft^^m 
Sffitib'UT, mrIB^^-b;i/5iPa5ft^bT^fi©M% 

s^fta^s^^Hz^fflakbTji-r^T 1 ^^, mis 

[0 0 4 7] ifc, W5RJB4 3 £IBtt<Z>ftl»tiU ^*Jg 

3 4tI3ffi©^^^Dxb^ h U*;v^<*-*;U3t^P 
^JSlc^l^T, HufB^B?^^ WJSW^©«»© 

[0 0 4 8] t fc N 4 4 tcg3«©^B^tt, 

4 3tcl3ffi©-7'r^axb^ h 'J*;»/p<*-^;^^ 
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[0 0 4 9] Hfc. »*JB4 5 IziZmo&Wlt. m&m 

[0 0 5 0] -nmmxiz, *%Bicj;i.MEMs^f 

fcfe03U^-^U>X(collimating 1 

ens) t. m?man%*isiM-?z>'bm.\si'7t;<DTi<'< 10 

£*-f SiKSfc-V'T U>X7'bi' (microlen 
s array) tittf. ttSv-f ^ni/^TU-f 
tt, MMv^diW h "J*;u^ -to— -to 
A (MEMS) %^C#<. 
[0 0 5 1] MEMSMlSt fc£:;L«*t&©lf* 

ISOMEMST^fiX-^ £:£"^t?„ MEMS7^ 
fax-^i:MEMSi'+>y^lt ttJfc?2>mn8H£& 
icbr^-fe.n/UfctebTi^So iR*v-f^DU>X7l-f 20 

ax- ; 5?t:J;2,MEMS->ty^©ffliftto(C < t^Tl 
#?ff»;:^Il£;}v ^*x£J;oT!^BJ3ft±T-li{#>m$B£fE 

i£iit3S3©14 (diffused transmissi 
ve) ©^^iTW HSf;;f£xe>tl3o 
[0 0 5 2] fte©5l«IFiJT-{i, MEMS^W^^^; 

-it, MEMS3fc^H33§fc. tils > XT l"i 

tXftZl&XgZo «B|tJ;| 1 MEMS)tf-f^7L/-l' 30 

[0 0 5 3] *^t,t| 1 MEMS)tr-f^7l/'fi/7 
^i»{i^^^nfc^B^^:bT-i!j^oIfg'&:fc^ #©M 
*^MBJ3ft©fi|ft ©««#&<££,,, 13UK.X-. KZ^m 
Wtt M E M S iy * * * -C&££*W £ fctt^HT- » 3 fe 

Z<i\z. C©,t9S:MEMSM»t «©CM0 
SlslES^5g^n-bX(c<toT«ijtT-^-S) 0 40 

[0054] *m*a>fa<DBibis&Tmmi., Mifc 

HiS L & ** & K W b fc * ©» * U t ^JfffiJF^ffiCDlB 
[0 0 5 5] 

[«WO«t©«JBl *l6B^$S«¥-r2,-9!ji:1--5fe 
46. 01~1 5 fc^b&A*?). MUMPsro^i 

«£i8BJ|-f 3 0 

[0 0 5 6 ] MUMPs/Dtxlt =.v?>y£tlX 
Bfao*a*Jt*^*Wr3JBOft^ (conform 50 
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al) 'J->'J:3>£S<&-rSo P 0 L Y 0 trjg^^tx. 
fc»l»0:^«fffl^*^k:te^**u POLYi£«fctf 

poly 2 nm 2 m&£vm 3 m<D&*&s mwamz 

*iT7 , n-b^4'tl»**ii*aittJi*ffifflr*c:i:k:«t 

0 t t t * s mm h m *s ts& * * - * * m x- & -5 „ 

[00 57]il~15lt y-7*D5-ftfflyU- 
F5'f7>^M- rj — ij^n— H 3 0 2 
1©MEMS Technology Applica 
tions CenterJ;!)a«$hfel©-C, 7-f 
*d^— £;fg^T3fe46©— J^n-fe^^bT^ 

[0 0 5 8] MUMPs/D-fe^lt lOOmmfflnl 
•>>;=J>£i;M 0-t-$S££o fi^«Itlt POC 

1 3* H-;1> h8S£:bT<£fflbT. ^^Htf&lfiiSC^* 

izm&ztLZ&m&rm **=>£>©-> y ^ >^©m^f© 

y4 — Y*)\>— (feed-through) £M'J>£ 

(lpcvd) aMts*jB 1 2 a*. mnmmmtLx^ 

[0 0 5 9] m&5 0 0nm©LPCVD#U 

'>V=]>mx&Z>POLY 0m l 4#aS*±fc*i«3ii 
So »^T-s POLY0I14lt POLY0ji^7* 

huy^hi6-e»itic^ flaw*-**) & 

fflt^7*huy7h&Ift5CL £<fctf. S3teb 
£7* Y-Zm&hX, ti>e.POLY0It;t 

tl5 (02) o 7^hU^h$;^->(WUfcg 
T% POLY01 1 4#Kffctt-f ir>^v3->7 (R I 
E) ^fAfxyf>^^ (03) o 
[0 0 6 0] B4*#StSt, J¥£2. 0/zm©PS 
G (phosphosilicate glass) 11 
tll8tfLPCVDCi^TPOLY011 4±£if 

mitmmi 2©-5*>-a5a s ssttibTi'>.i>o *b§ 

««+-C8B l»<b4ft (F i r s t Oxide) 
ftSPSGJffci:. :7D-fe;*©J&§£>t>{cfifc£2;ft,-t. 
y'JnXDilittfPOLYl (TI3) ZTiz&Zffi 

ig. -r«ciD%poLYo*j:wafta*ji<)»6witt-r 

So dOffiiffiJftt. 5^>7Vl/ (DIMPLES) 
^fcffll^T'J V^77-f — >tt»*£*U Si£7 5 

OnmT-RI Etioti 1 ttfcfeJB£a» 2 0 ftjgj* 
f£ (05) o #^T\ ^x>MiI3TX^fANCH 
OR >f*tt**U *l»fb*lJBj&»6P 

OLY0Ia^2,7>*-^ (anchor hoi 
e) 2 2*gSWSfeto(C3i^5 L >y^ni) (06) „ A 
NCHORmil ftfflXrfrfPOLYlf 2 4K 
<fcoT5fc«;*ft-5o 

[0061] ANCHOR lCi-;f>m #'JS/'J 



43(9)2 
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=?> (polyi) (Dmimmm2 4&mz2. oum 

-eit3t£ft£<> $1^2 0 0nmJP©PSGil2 

6ASPOLY 112 4©±tJtSI**V ^x^fcT'x:- 
;i/LT (EI7) PSGiiP^iPOLYlICK-T' 
t5. T--;i/tt^fc> POLY 1 JI©jfc* £ili'J>£-£ 
5o POLYli5J;^PSG7^^I2 4, 2 6 U V 
^77^t^- XtttStU POLY ljf ©8tji£J& 
It5. POLYlI^i^f^Lfcg (08) % 7 

IcioTISftS^tlix, 10 
[0 0 6 2] POLYlI2 4it)Sx-vf>^nfc^ 
i2PSGl («TS2ifti(Second Oxi 
de) fcDf-fe) 2 8*sif«^nS (19) . SB 2 BHb«l 
2 8lt S££glft£Wt-£> 24£©M&£>x:<;/^vX* 

[0 0 6 3]fgltC, POLY l_POLY2_V I A 

^a\H\Z~P OLY112 4tlM-53i^^>^*H§^-So 
^©xiu/^-^HU POLYlIi:tlOPOLY21 

h(Dffl<Dmmiffi&£.Tfmf«.&m*ft&-rzo poly 20 

1 _P O L Y 2 _V I Aftt U V^?7-f Tvl* — >tf 
l7£fU RIECtoTx.y^>^^ (13 10) o 
[0 0 6 4] §2t, ANCHOR2x5/f >^ (3 2 

izm-r) its mus*.vm2Wtftmm 1 8. 2 8, 
y ; tc:poLYiji2 4^ ltacx^^T-cx-^^^^-r 

SfetotfTfcnS (Ell 1) o ANCHOR2x^f> 
^2^b^®A s > POLYI _POLY2_V 

(7£*U RIEtiotxyf^^nSo HI 1«U 
POLYI P O L Y 2 V I Ax'jf >ytANCH 30 

o r 2 xi y > tr t tmr u fc»© i ffi & ^-r . 

[0 0 6 5] ^2«JgSPOLY2 (3 4Cm 

-f ) 1 . 5 /um-CtemZtl. ZtllzM^X 2 0 0 

nm©PSGA*t§;«£ft£o dl^X, ^x^tt, POL 
Y2fl:H-7*U «®a9J6*4*il>*#4jk»t7 
--;i/£iX-5o P0LY2i* s 7SafflYX^ 
SfflUT D V^77^ T-^*->ttf7£fU P S GJfiJ 
<fctfPOLY2Jl#R IEtioTx^>^ti5. 

££ti2> (Ml 3) o 40 

[0066] mump s^tuzxT-mmzmmznzm 

it. 7-P-7-I, tf^-f >^ffl, mmns&ifc&ffl, *3 
<fct>\ iSS*f^S©*H&^t-S0. 5^mCD^i 
J13 6T&So ^o:^\(i8|&g©^^^$:ffll\T U 

tt<Z)0!lCTft&fltj&&BI 1 4 t^fo 
[0 0 6 7] S&f;:, >>3:Mtt»tJa]<o^js*ffifflu-r« 
tt«OM(lt*SJ:VK»*S»t4. 815tt, Ifttttfcttl 
tffHJBIISftfc&CT^WX&^-ro 50 
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[o o 6 8] #£ L^mmmm-cit. *^©r;w7 

^ ±a©^r^/ia5MUMPs7 , Dt^icJ;o'r 
«ff$n5. fe£t, **Wfflf;^7liEl-l 5© 

-®7-D-fe^(c^$nfe^©x'^^^ffl-&-r, 

l?l©*ififc:tt*©v**ft<seffl-rs 0 Sfes MUMPs 
T-Dt^Co^tiaUfc^r^rit MEMS Te 
chnology Applications Cen 
t e rlz&5^lz&^T££>%Z\tt s $>Zo C©«# 

&K{£fflT-§3^<ofr©:rD*x© lofc-f 
[0 0 6 9] Ell 6(i, sMMBCfc-Sv^oini/* h 
'JTJ^V^TjnTJ^^^^A (MEMS) *t^7H 
^7.7-1* 5 0©ffliJE^ElT*S)-5o XXU-f ~>X^A 
5 0«\ 3tJi5 2i:> JHB8**3 'J*— *U>X5 8 lc 
3KSWH5 4 i:£^*r 0 'MU>X6 2©2&7cTU 
(l^Tcffl^-T) siR*v>f ^D^>xru 
-f 6 Ott^TTt^S^LT, x"f ^dxiW^ b 
D-jjJVffim. (MEMS) jfe«RS7 0 CftUSUMS-is. 
Y^i?DU>X7U-f 6 0lt -7°^^^y^b>X©^ 
TfcTWiiLT., lf;li*DU>X(hololens 
es) b.^mZtiZ-foW^y 4 y 2\s>X<D7l"< t 
LXBtitX-gZW. ^*\s>X<Dm$.T7\s<i 
X$>r>Xt>£^o 

[0 0 7 0] MEMS%£fl8g7 Ofcfc, TI3"C-^ £ fcB 

L<ai^i>J;ot, v^r ^nxii/^ h y7j;M7j-7j;i/ 

^>X^A (MEMS) S«7 6S^U 
7 4fcM»LT(i«i*«>£iia'7-f *n:nu* h Vtj;1/ 
^Xj-tj^J/^a (MEMS) 7 2©2&tg 

71/-f^t5o gMEMS'>t'^ 7 2{±lffl»Sfeii 

fiE-T-So SMEMS'>t'^7 2li, Bf-^O 

t^©BgngB7 4SrEBST-^, &|,lMiSMEMSi/t 

2\t, ttj&?z>w*>)MDW&tzB.itmTzmm 
mmam. *©Hpa57 4sa*T?**. 

[00 7 1] 'M1/>X8 2©2&7C7H' ( 1 &tc© 
<5^-f) Z&m-Vf ^DU>X7U-f 8 OJA, * 

T-i^yis^wms 6©WB8 4tts^-r?)o a^v-f 
»fti©«jfi-r «k ^*«» Siiit»px»^ g/J^|ig(c^I^x. s t» 

?DU>X7V>f 8 0(is SiltS^-f^rb-fjiiBS 6 

[0 0 7 2] MEMS^r^Xl/'f^TAS 0I±, 
mtZo tztx.lt, MEMS7t^lSS7 0(±, m&k-b)l 
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©MSt#&<&3o MEMSM»7 0I4S 

MEMSJfc*M»7 Oft, MEMS->+-^7 2« 

we»D)te*^t:*»nf#4fc4{>, Mn-t? ft 

[0 0 7 3] -HfflsflijTft, fcfcittt, MEMSMi 
g§7 0#MEMS»>+ '?^72©2 0 0x 2 0 0©7U 
^-TSiiPgB7 4©2 0 0 x 2 0 OtDTU 

-y *m2>ft*mwx-%2>o zommmxit, tztz.itmsL 

&m 1 mmCDMjSUE«**-rs 2 0 0 x 2 0 0©'J^l^ 
>X6 2£^fe.ri:#T-£, IBPfB7 4tt*ne»©IBK: 
0>umCDHPi**-rs^^ Lfc^UJiJjEL^TH' 
ttCteR&ifcT-^&o £©J;-5JM*iK0«J©MEMSjfcSE 20 
fill 7 0 ft, Si 1 c m x 1 c m, 7 6 <DJ§L&m 2 

^tffix"f^Dl/>X7b-f 8 0©'M1/>X8 2.* 
fl3^ftft\ r-f^7'l/'fII8 6(ii|>)2. 5cmx2. 

5 cm, »W>?-x 1 -f ^©Tj-acStfrscfciTC 

[0 0 7 4] 017tt, 'M1/>X6 2 CD 2&7C7W 

6 0i:, MEMS«iH7 0fc, 'MI/VX8 2 09 2 
«i7U-f (l&7G©<2w-f) a \s 30 
>X71/-f 8 0 h^iiix.SMEMS^^W^^^i- 

0 0©{|iJH^I2n!$>i)o MEMS*rA^^tya 

— ;n ooit m^mtaf^^yv^mmm^tz^v 
i— ;v i o o©<£ffl#j£*-f mntftm.. ^ u 
^i/>xfij;VT^xxi/'fBffl (aarcift-f) tcrna 

[0 0 7 5] MEMS^rn-fX^eya- ;H 0 Oft, 
iRm^-f ^DI/>X71/^ 6 0 i:, MEMS3fe£H87 
Oil, S^^DU>X7U-f8 0i^tt^fciiS 

i0 2^^tr o mtfttmmi 02 a, mems^m 

X^ a— ;i/ 1 0 0 ^ftfeCPJ^OD^^i-^tCftsto-^t) 

*stsiat:fli^-rsci:*'cs4. m^mmi o 

4 (fchxft, ^f, v-irvK U-Hfcif) (is * 
(BStf) 5MEMSMW7 OfcfflttL 
T> MEMS>>t"^7 2 ZftlffltZ tz #>©St^3iiJWf 
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t&XfiZZt&mMZtl&So 
[0 0 7 6] |18lt tROMEMS*?^^*^ 
a-;H 0 0 ffl 1 »!5cJ feli 2 »!5c7 1 2 2 (1& 
^©^•f) ^trMEMS^^^ru-fiyX^A 1 
2 0©ffl'JH!^lin:*fei)o — HifiWCtex t^TCMEM 
SftT^WX^A— ;U 1 0 Otm-X&Zo ?yi- 
;Hr-f X7l/-f/>^y>yi 2 4ft, MEMS3fef^ 
-f^^^i-;i/l 0 0ffl7U>fl2 2 ^3£^F*5«tLF*&JS3 l i 

[0 0 7 7] t^a-JHraru-fA^^l 2 
4ft, JfeaSl 2 6£, R»tmi 2 8t, MOMEMS 
*5W X?yi-Jb 1 0 0 CffrJl6Si»t5¥jT* 
#36 1 3 Ofcfc^tfo SW7»; h;i^;KZ)7*-A7 
7^^ (form factor) ^^-htSfc 
i*. 2 6 fcSWSl 2 8ft, 7^Xh^X3>t: 

*©fc^felT-feSCt* s T-§> ¥fT7t#^ 1 3 Oftto 
^il^vi' ^DU>X7U'f £fcft7 U^;H/>XTfe 

[0 0 7 8] —*M«^$iJ{WI§ 134lt MEMS^r 

>u x^t ^>*i-;u i o o ©msia^as i o 4 tt^t: 

jjsLfc<^) o mm&OWLSLTJ X7l"t Pffil 3 6 ft, 
MEMSAr^^E^a-JH 0 0f©7l"f 12 2 
©— ft®?** X/V-f WB£ LT«WB-r*o 
[0 0 7 9] t&J^ttfc-HflSt&J-Cfciu ftMEMSJtr/^ 
Ot^i-JHOOi 1 , 2. 5cmx2. 5cm©ES 
ffi\Zt>tz%> 2 0 0 hf^-fe^x 2 0 0 K^-feACDr-f^T" 
U-f Sap-T-So MEMS^r/U^t^a-MOO 
©6x8TW 1 2 2 fc^tfMEMS^-f 
^rAl 2 0lt 15cmx2 0cm©ISl:fcfeSl 
2 0 0 l^-fe;vx 1 6 0 0 bli't/l/fflfaXl'^ 

mxz&oo 

[0 0 8 0] mmcDtztb, MEMS^f-f^XL-f^ 
?A50 hMEMS^HXtyaHl' 10 0 
^*T,^*Ut[Il©7fc$i 5 2 iitttc^f o (fciixftfi 
H) ©fUStfiJT-ft, 316»5 2A»*- (fchxft, ffifctt 

ifc0>JT-ft, #ii5 2ft, 

7fc$i£^tr c i: ti*X 1 5 c 

[0081] gii 9s, ^mmtftm 1 5 2 ^^ntf* 
•5 sits 1 5 4©-sl^E^J^:^1-v'-1• ^djiu^ h u* 

^ft-T^I/i'X^A (MEMS) ^^-Y^U 

1 5 0<DM®l&mX'&2>o (Siar^Xb-f y^r 
A5 0©&©i:|5]C.T-;fcSMEMS7fe7 J -f ^7i/>f ->x 
tA15 0©«^g.^ft, p)li#S#^-T-^^o 
[0 0 8 2] raB^jtilSl 5 2 ft, mm. (fci:tK3g) 
©ft^Tt^ (feh^.ft7>r) 15 6R, 15 6GJ5 
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ti. zti?nm. m&£vn<Dft*&)&?z>o mems 

fe, M»«15 6R, 1 5 6G£<fctM 5 6B£giJ 
*£rS»rtb-rs„ 3t*«ig§ l 5 8(±, 5 
6R, 1 5 6Gi5<fcVl 5 6 B fc^toCrSKKb-r SF^ 

i'* 9 * 7 2tSS»«^SWlnU *ftCfc-3T7<r- 
;i/ Hi'— 5 r >i^-^;i/ (f ield-sequentia 
1) &*i£TfiJ«#«tfcftJfcJ«-rs. 10 
[0 0 8 3] fcfcxfc^ 1 8 OHz©fiJ-£T-£fifc£ftS 

So ^StJ^-HlfS^JT-tts 2 0 0 x 2 0 O^feb^-fe 
;UCD7 ; -< , ^7'b'r* s > /^ML/>X6 2i5«fcV7 2©2 0 
4 x 2 0 47W£^;ft,-e':?Vpj-fSV'( , ^nU<>X7U' 
■i 6 0 7 OfcttfliU feCJIftSft©^* 5 *!! 

[0 0 8 4] El 2 0*itf2 1 H\ MEMS->f^ 7 
2 *»Jfl|i-r«teK)©*n*n«ttfl3ttJii:3WittJBt:* 
MmWftMEMSTi'fax-^ 1 7 0©IEEI21T*& 
So CKOW^WftiWSWCttx MEMSJi'fix-^ 

1 7 0#&iilt^£&S MEMSi'ts'i'7 2 
# x MEMSSS7 6fcJttvtffitfSHiI©B!ln»7 4 
©±C«61t$nSo MEMS^f^7 2li, MEMS 

t^xx-* i 7 o*»s»flstt»t:**»&Cs 

©MP&57 4$:Jie)«;^ < fc-5lr#lii-rSo MEMS7^ 
^o-x— * 1 7 0I±, MEMS->t-^7 2S»Jffl-T5 30 
fcfetfEfflt^Si^^MEMSTi'fax-^CDl-D 
T-fc3o 

[0 0 8 5] MEMSTi'fax-^nOlt t— ^ 
ix.— £ (heat ua tor) to? IStiSC 
t)v RfcUW^E;!/? (pseudo-bimorph) 

m i ostimtii i 2 ) izm^titziMcom^y 

7 2*5«fctf 1 7 4£Hftfo til^Wti (fc^* 
fcf*US/"J=i» 7- A 1 7 8#7>#-l 7 2izm%. 40 

8 Otttt^eftglSl 8 2^L-C7>A-1 7 4!:!^ 
SflT^i. 7— A 1 7 8&«fcV 1 8 Ott, Watttl 8 
4(Cj:oTfflSt:^^tl-r^-5o 7>*-l 7 2i><fc 
VI 7 4 4:<DS«aB*»l>Ts 7-A 1 7 8&«i;Vl 8 
0 @Jl& 18 2t ttffitt 1 8 4 i:l±S«*^8?J» 
£*XT^So 

[0 0 8 6] T^^x.-* 1 7 0 £D«j£R3K»«ftA<) 
7Jfii-* 1 7 0ttv'Jn>T-^fiS;^n.2)o 7 50 
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??3.3L-fr 17 014, e*-fe;i/$J8P«^35fcif©«8t 
©1 9 0*>?>7-A 1 7 8t3J:l>*l 8 O^^bTSM* 5 
iIS£r£iMb£*lSo W1}U$tltcmWi!Z&r>TT-A 1 
7 8£cfclM 8 0©:*-^ s»^ftHft*fcttS;a.-^/ll«ft 

Atfft^TJlRltCMtf-So 7-A1 7 8©£#/h£^£: 
ft, T — A 1 8 0 X t) tillFS, 
[0 0 8 7] 7Wii-^ 1 7 Ofct, 1MX©S&£ 
7— A 1 7 8*3 J; VI 8 0 ©*UB3B2**Jfl§ LT* 

tZo M2 1 lZmt£olZ7?7-3-x--i> 1 7 0#§tMI 
ttJSfc&Si^ MEMS->f^ 7 2#MnSB7 4 ©± 
t(ftHft»*n, ^d^^-UT^^tL-S^^^fSo 
1212 0 ICT^^iX.-^ l 7 0 tfStMbtfti 

K&Sh. MEMSyt'^7 2 «±#;#§§PgB 7 4 £il 

ia-rs.tot^io-rso 

[0 0 8 8] E12 2fct, v-f^Dil/^h 
^Vi'^A (MEMS) *r^7 , b^^fA20 
OfflWffl^HC^feDv ZiXlt, 

**=.*nri'Z.7-J* (MEMS) 2 0 2 tf, H 

□ 35 2 0 8C|»Srr*SiteltJ2 0 6±lCteM&4?>;**T,fc 
V-f ^DxV^ h *;i/->^^A (MEM 

S) 2 0 4©2&5t;7W Z-gtsZttm* 

X, MEMS3tex^^7 , b-f->XrA5 0i:|5]l:t-$ 1 
So MEMS->t5»^2 0 4ii, 02 0*5<tV2 1 £# 
mL-&&tt>±i&Ltz£?lZ. MM2 0 2 h¥ffbt 
¥fflP*3T:#»rf SMEMS7^3.ji-* (EI^H±T) 
lC«toT$iJifflT-^So 

[ 0 0 8 9 ] flh<0*ttffi|T?ttx MEMSM»7 0© 
MEMS->+-^7 2i5iV2 0 4* s , ^S8g§7 0*5<t 

V2 o 2^^ti^ti«i»f-rs (fch^«, 

TS) 7 2*5J;V2 0 4«|ltttiME 

US7i7^3.^—9\ZX-DX^mx^i>o C©<t-5^H 
HSWTftt, 7 2i3j;V2 0 4*s, >bmv>XQ 

2 ©<HU£tfj-ffl t: ^© jSKt ffiE * m t S T- 3 -5 . -V 9 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows worc [ w hich can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is Approach of Manufacturing Active-Matrix Display. Make the array of a transistor circuit form using the semi- 
conductor layer on the first substrate, and opening which limits a pixel electrode field to this semi-conductor layer is 
given, the array of a pixel electrode is made to form in each of this pixel electrode field, and electric connection of each 
pixel electrode is carried out one of these the transistor circuits making - and - Approach containing what the array 
of this transistor circuit and the array of a pixel electrode are moved for from this first substrate on the second substrate. 

2. Approach of the 1st term of claim which includes further making the first insulating substrate by making thin layer 
of silicon dioxide form on silicon substrate, and making semi-conductor layer which contains single crystal silicon on 
this silicon dioxide. 

3. Approach of the 2nd term of claim which includes further that this **** phase pastes up array of this pixel electrode 
and transistor circuit on light transmission nature substrate. 

4. Approach of the 3rd term of claim that the thin layer insulating layer shows light transmission nature here, including 
further etching this silicon substrate in order to remove active matrix from this substrate. 

5. Approach of the 1st term of claim which includes further making color filter array form on this pixel electrode. 

6. Approach of the 5 th term including this color filter formation phase making polyimide film form on each pixel 
electrode, and heat-treating this polyimide film of claim. 

7. Approach of the 1st term of claim including this pixel electrode formation phase producing field of metallic oxide or 
metal nitride. 

8. Approach of the 1st term of claim including this pixel electrode formation phase producing field of indium oxide tin. 

9. the manufacture approach of an active-matrix display - it is - a semi-conductor layer is formed on an insulating 
layer and the first substrate - making - the array of a transistor circuit is formed using this semi-conductor layer - 
making - the array and this insulating layer of this transistor circuit - the second substrate top from this first substrate - 
- moving - and ~ Approach containing what this a part of insulating layer is removed for so that the array of pixel 
electrode opening which pierces through this insulating layer and is extended may be made to limit. 

10. The approach of the 9th term of a claim that formation of this first substrate includes making the thin layer of a 
silicon dioxide form on a silicon substrate although it includes further making a semi-conductor layer form using single 
crystal silicon, removing these some single crystal silicon so that a pixel electrode field may be made to limit, and 
making this insulating-substrate layer form on this first substrate. 

11. The approach of the 10th term of a claim of making the array of a pixel electrode forming in the array of this 
opening behind this removal phase, including further this **** phase pasting up the array of this transistor circuit on a 
light transmission nature substrate. 

12. The approach of the 1 1th term of a claim that the thin layer insulating layer shows light transmission nature here, 
including further etching this silicon substrate in order to remove an active matrix from this substrate. 

13. The approach of the 9th term of a claim which includes further making a color filter array form on this pixel 
electrode field. 

14. The approach of the 13th term including this color filter formation phase making a polyimide film form on each 
pixel electrode, and heat-treating this polyimide film of a claim. 

15. an active-matrix liquid crystal display - it is ~ Array of the transistor circuit in which it was made to form using the 
semi-conductor layer which spreads at the flat surface on an insulating layer the array of the pixel electrode located in 
this semi-conductor stratification plane on this insulating-layer field - and - Active-matrix liquid crystal display 
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containing the liquid crystal ingredient located between the array of this pixel electrode, and a counter-electrode. 

16. The active-matrix liquid crystal display of the 15th term of a claim with which owner Perilla frutescens (L.) Britton 
var. crispa (Thunb.) Decne. of the array of opening to which this semi-conductor layer contains single crystal silicon in, 
and limits a pixel electrode field is carried out, and this insulating layer contains the thin layer of a silicon dioxide. 

17. The active-matrix liquid crystal display of the 15th term of a claim which contains further this pixel electrode and 
the aidhesives which paste up the array of a transistor circuit on a light transmission nature substrate. 

18. The active-matrix liquid crystal display of the 15th term of a claim which includes a color filter array further on this 
pixel el'ectrode. 

19. The active-matrix liquid crystal display of the 18th term of a claim with which this color filter array on each pixel 
electrode contains a polyimide film. 

20. The active-matrix liquid crystal display of the 15th term of a claim with which each pixel electrode contains a 
metallic oxide or a metal nitride. 

21. The active-matrix liquid crystal display of the 15th term of a claim with which each pixel electrode includes the 
field of indium oxide tin. 

22. They are an active matrix and a liquid crystal display. Array of the transistor circuit in which it was made to form 
using the semi-conductor layer on the insulating layer which spreads at a flat surface Array of a pixel electrode which 
each is located in the flat surface of this insulating layer, and is carrying out electric conduction contact in the transistor 
circuit Active-matrix liquid crystal display containing the liquid crystal ingredient located between the array of this 
pixel electrode, and a counter-electrode. 

23. The active-matrix liquid crystal display of the 22nd term of a claim which has opening which owner Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. of the opening to which this semi-conductor layer contains single 
crystal silicon in, and limits a pixel electrode field is carried out, and this insulating layer contains the silicon-dioxide 
thin layer, and is equivalent to this pixel electrode field. 

24. The active-matrix liquid crystal display of the 22nd term of a claim which includes further the color filter array 
whose each contains the polyimide film which has aligned together with each pixel electrode. 

25. The active-matrix liquid crystal display of the 22nd term of a claim with which each pixel electrode contains the 
oxide of a semi-conductor. 

26. The active-matrix liquid crystal display of the 22nd term of a claim with which each pixel electrode includes the 
field of indium oxide tin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The manufacture approach related application of an active-matrix pixel electrode International application number 
PCT/US 93/08601 submitted as of [ of the United States patent consecutive numbers 07/944,207 which submitted this 
application as of September 1 1, 1992 ] September 10, 1993 which is continuation application a part is continuation 
application a part, and the contents of the above-mentioned application are included in this specification by quoting. 
Background of invention The active-matrix display (active matrix displays) which used liquid crystal or an 
electroluminescence ingredient in order to make a high quality picture is developed. It is expected that such a display 
gives a clearer television picture instead of a Braun-tube (CRT) technique. The root most expected by the root which 
faces to a large-scale high quality liquid crystal display (LCD) is the approach of the active matrix which makes for 
example, a thin layer transistor (TFT) colocalization-ize together with a LCD pixel. The main advantages which the 
approach of an active matrix using this TFT has are that the cross talk (cross-talk) between pixels is lost, and that gray 
scale (grey scale) are excellent, and this can be attained by using LCD which shows compatibility to TFT. 
It is the second polarizing filter to the source of :white light where five layers from which the following generally 
differs are contained in the monotonous display using LCD, the first polarizing filter attached in one side of the circuit 
panels (TFT has arranged to this) so that a pixel might be made to form, the filter plate which was made to arrange so 
that a pixel may be made to form and which contains the three primary colors at least, and the last. The volume 
between this circuit panel and a filter plate is filled up with the liquid crystal ingredient. This ingredient changes 
polarization in this ingredient, when the ground (ground) currently stuck on the filter plate and the ingredient located 
between circuit panels are crossed and electric field are applied. Therefore, if each pixel of a display is made 
"close" (turn on), the above-mentioned liquid crystal ingredient will adjust the light which penetrates the inside of this 
ingredient so that light may penetrate the second polarizing filter. 

The main approaches in which TFT is made to form over the large area required of a monotonous display were 
accompanied by use of the amorphous silicon developed with the optical electromotive equipment of a large area 
before. Although it is checked that approach of TFT can be realized, if amorphous silicon is used, a specific panel 
engine-performance side will get worse. For example, TFT of amorphous silicon runs short of the frequency responses 
by which a thing with the electronic low (this is peculiar to an amorphous ingredient) movability is the cause, and is 
needed for a large area display. Therefore, if amorphous silicon is used, a display speed is restricted and it is unsuitable 
also for high-speed logic (fast logic) required to promote this display again. 

Polycrystal nature silicon or laser recrystallization silicon is contained in other alternate material from which a limit of 
such amorphous silicon becomes a cause. With such an ingredient, since the silicon already located on glass is used, 
there is a limit, and generally the further circuit processing is restricted to low temperature. 

Therefore, the manufacture which gives the rate desired and makes TFT, driver line (driver circuit), and electrode of 
high quality to the pixels of each of a panel display is easy, and the approach that costs are low is searched for. 
Epitome of invention This invention processes the transistor which controls each pixel of this display to the above- 
mentioned thin layer here about the manufacture approach of a single crystal or the panel display which essentially 
used the thin layer of the silicon of a single crystal, and the above-mentioned display. It is usable for the various 
applications in which, as for the above-mentioned display, both include a head wearing mold display using this 
approach by manufacture of a transparency display, for example, a liquid crystal projection display, or the manufacture 
of a radiation display which includes an electroluminescence (EL) display again. 

In a suitable mode, the above-mentioned thin layer or a transistor array is moved on the substrate in which permeability 
is shown optically, for example, glass, a transparent plastic, etc. This process "to move" is typically accompanied by 
removing that semi-conductor substrate from the insulator top silicon (silicon-on-insulator) (SOI) structure (the SOI 
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structure including this circuit being made to form on this) by making a transparent substrate adhere to this circuit using 
adhesives. In this mode, a single crystal silicon thin layer is used the making the pixel matrix array of the thin layer 
transistor which operates each pixel of LCD form purpose. A very suitable CMOS circuit to operate a panel display can 
be made to form in the same thin layer ingredient in which the above-mentioned transistor was made to form. It is not 
necessary to use a wire and wire association, and a matrix array can be made to link the above-mentioned circuit 
completely using a thin layer metallic-coating technique. 

A pixel electrode is made in this active-matrix display using a transparent conductive ingredient, for example, indium 
oxide tin, other metallic oxides, for example, a titanium dioxide, or a zinc oxide. A conductive nitride, for example, 
alumimium nitride etc., is usable. It can precede moving this circuit on a transparent substrate, and the above- 
mentioned electrode can be made to form in a suitable specific mode. Moreover, after moving an active-matrix circuit 
on a transparent substrate, a pixel electrode can be made to form in other suitable modes. Bahia (vias) which pierces 
through an insulating layer [a transistor circuit is made to form on this and each switching (switching) transistors of 
those are made to carry out electric conduction connection of the pixel electrode] is made to form in the latter mode. It 
enables this to make this electrode to a transistor time on the street again. 

Another suitable mode of this invention includes making a color filter element form by manufacture of a color display. 
It precedes moving this color filter element suitably, and it is made to form, therefore is made to form on the optical 
permeability substrate before making it form in the near opposite side in which it is made to form in the same side as 
the side in which the pixel electrode of an insulating layer is located, or the pixel electrode of an insulating layer is 
located as an exception method or moving this circuit on a substrate as a 3rd exception method, or [ including the blue, 
the green, and the red field of polyimide in this color filter element ] - or other ingredients stained appropriately may 
be included, it seems to align together with the pixel electrode array in the display device produced as a result, and 
these are made to form Moreover, it is also possible to manufacture a subtractive color display using the color filter 
element which has cyanogen, a magenta, and a yellow pigment. 

If such structure is used by the color filter system, it will become possible for you to stick a color filter element to a 
pixel electrode, and to make it located. Light is not so parallel and it is desirable to make distance between a filter 
element and a corresponding pixel electrode into the minimum, in order for the light which the size of a pixel is small, 
namely, passes along the filter element of a pixel with which 100 microns of pitches are the transparency system which 
is the range of 10 to 30 microns suitably from 10 microns, and they adjoin from a fixed pixel electrode to make low the 
degree left and spread from a shaft, the range whose distance from a pixel electrode a color filter element is directly 
located on a pixel electrode material in this system, or is 1 - 10 microns as an exception method - a color filter element 
is suitably located within the limits of 1 - 4 microns. 

Easy explanation of drawing Drawing 1 A- ID shows the manufacture procedure of the suitable active-matrix liquid 
crystal display manufacture approach. 

Drawin g,! A-2D shows the order of a process which manufactures the pixel electrode of an active-matrix display. 
Drawin gJ, shows another suitable mode of contact in contact with the pixel electrode in the case of a liquid crystal 
display. 

Drawing_4 A-4D shows another suitable method of manufacturing the pixel electrode of an active-matrix display. 
DrawingJ, shows the sectional view of the suitable mode of this invention, and contact of a transistor is extended and it 
touches the pixel electrode here. 

Drawin gJ) A-6D is a source of a semi-conductor, or a drain (drain) about a pixel electrode material. 
The process procedure of making a field contacting directly is shown. 

DrawingJ is a sectional view which is filling Bahia where transistor contact in contact with a pixel electrode penetrates 
an insulating layer. 

DrawingJ? A-8D shows the process procedure of making a pixel electrode forming, after moving an active-matrix 
circuit. 

DrawingJ) A-9D shows the process procedure of removing the field of an insulating layer so that a pixel electrode field 
may be specified, after moving. 

DrawingJLO A-10B shows another suitable method of making a pixel electrode form, after moving. 
Drawing 1 1 A-l IB explains how to make a titanium-dioxide pixel electrode. 

DrawingJ_2 A-12E shows the process procedure of making a color filter element forming on an active-matrix circuit. 
Drawing 1 3 A-13C shows the process procedure of making a color filter system forming on the light transmission 
nature substrate in the case of a liquid crystal display. 

Drawing_14 A-14C shows the process procedure of making a color filter system and a pixel electrode forming in the 
side which an insulating layer faces. 
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Drawing 15 is the sectional view of the display device assembled partially, and makes an electrode form in a transistor 
time on the street here. 

Drawing 16 is the plan showing the suitable mode of the pattern-ized pixel electrode. 
Drawing 17 is the plan showing another suitable mode of the pattern-ized pixel electrode. 
Drawing 1 8 is the plan showing another suitable mode of the pattern-ized pixel electrode. 

Detailed explanation of a suitable mode The process flow procedure of drawing 1 A- ID explains the suitable mode of 
this invention, he makes the active-matrix circuit of an electronic display form in a single crystal silicon thin layer, and 
be fastidious in it so that it is explained by U.S. Pat. No. 5,206,749 (the contents of this are included in this 
specification by quoting) in full detail -- a display can be manufactured by moving on the glass substrate of**. A 
transistor 14 is made to fabricate in an active-matrix circuit in drawing 1 A using the single crystal silicon thin layer 10 
on the insulating layer located on the silicon substrate 8 (not shown for the purpose of precision in the next drawing). 
As the oxide located in the bottom of it is exposed and it is shown in drawing 1 B by making silicon etching received in 
the field 15 in which a pixel electrode should be made to form, i.e., the field of a circuit, after that, the transparent 
conductive pixel electrode 20 is made to form on that exposed oxide or it, a part of this electrode made to adhere is 
extended above the transistor side attachment wall 16, and it results in the contact metallic coating 18 of a transistor 14. 
Next, after making the passivation layer 22 ( drawin g 1 C) form on this whole device, this is optically moved to the 
transparent substrate 24, as shown in drawing 1 D. **** currently explained by U.S. Pat. No. 5,256,562 (the contents of 
this are included in this specification by quoting) in full detail - this circuit is firmly fixed to a substrate 24 using the 
transparent adhesives 26. Next, after making this composite structure 32 adhere to a counter-electrode 30 and a 
polarization element (not shown), the liquid crystal ingredient 28 is inserted into the cavity produced between an 
oxidizing zone 12 and a counter-electrode 30. 

It is included that the number of process steps which the approach besides shown gives some advantages, and needs to 
be used for it when it is going to manufacture the reliable equipment which suits other processing demands to it by high 
yield at the same time the optical permeability loss which will take place if the **** silicon pixel described by U.S. 
Pat. No. 5,206,749 is used falls to such an advantage becomes min. 

The process procedure of drawing 2 A-2D explains another suitable mode of this invention. As shown in drawing 1 A, 
the array of a transistor 40 is produced using a part of single crystal silicon layer 10. Only the data line metallic coating 
42 is produced in this mode. As shown in drawing 2 B, the oxide 12 located in the bottom of it is exposed by attaching 
a mask to some single crystal silicon of a transistor 40, and removing the silicon field of each pixel electrode. ****, 
such as indium oxide tin (ITO) after removing this mask (not shown), ~ the transparent conductive electrode 44 is 
made to adhere and a surface of action 46 is directly contacted to single crystal silicon. Next, although the above- 
mentioned device is moved on glass or a plastic plate 24 as shown in drawing 2 D after making it passivate by making 
the low-temperature-oxidation object 48 on the above-mentioned circuit as shown in drawin g 2 C, the above-mentioned 
active-matrix circuit is pasted up on the above-mentioned substrate 24 here using adhesives 26. 
Before moving as described by U.S. Pat. No. 5,206,749 incorporated at the beginning, an active-matrix transistor 
circuit is made to form in the single crystal silicon ingredient which has insulator top silicon (SOI) structure. This SOI 
structure can be manufactured with many techniques, and recrystallization of the non-single crystal silicon made to 
adhere to the silicon-dioxide layer produced on the single crystal silicon substrate (not shown in this Fig. in order to 
clarify) is included in this technique. This silicon or other semi-conductor substrates are removable by etching, after 
pasting up the above-mentioned circuit on the transparent substrate 24. Other SOI structure manufacture approaches are 
usable, and after pasting up two wafers with adhesives and making a thin layer form one wafer in piles, the approach by 
blowing oxygen into a silicon wafer is included in such an approach as the method of moving this thin layer on glass, 
or an exception method. 

The format which makes a pixel electrode connect with a transistor 50 is shown in drawing 3 , and the transistor 
electrode metallic coating 56 is made to connect the transparent conductive pixel ingredient 54 with it here using the 
second metallic coating 52. 

The process procedure of drawing 4 A-4D explains another suitable mode to manufacture a penetrable pixel electrode. 
The sectional view of transistor 60 circuit after removing silicon from the pixel electrode field 62 to drawing 4 A is 
shown. Before manufacturing a pixel electrode, the low-temperature oxide layer 64 is made to adhere in drawing 4 B. 
In drawingJ: C, a passivation layer is cut (66), and while exposing transistor metallic coating for pixel electrodes, the 
pixel electrode field 62 is exposed. Next, the exposed transistor metallic coating is made to contact so that a part of 
pixel electrode field and passivation layer may be covered, and the penetrable and conductive pixel electrode 68 is 
made to form, as shown in drawin g 4 D. All transistor fields or a part effective in using by EL display manufacture may 
be covered with an electrode 68. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/20/2004 



Page 4 of 4 



The suitable option which manufactures a transparent conductive pixel electrode is shown in drawin g 5 . In this mode, 
the pixel electrode metallic coating 72 to a transistor 70 was extended across the transistor-circuit field, and has reached 
on that exposed oxide 12 or it. This transparent pixel electrode material 74 touches this metallic coating in the offset 
surface of action 76. After making this pixel electrode material 74 adhere, a passivation layer (not shown) is made to 
form. In the above-mentioned mode and other modes which are described on these specifications, an 
electroluminescence ingredient and/or a color filter element can be made on the above-mentioned pixel electrode, and 
the display circuit which will be produced as the result if wished can be moved on the second substrate so that it may 
consideY to the following of this specification. 

Another suitable mode is shown in order of the process of drawing 6 A-6D. In this mode, as shown in drawing 6 A, a 
circuit 80 is prepared by data line metallic coating. Bahia 82 which pierces through an oxide layer 81 and results in a 
single crystal silicon ingredient is opened ( drawing 6 B). next, the purpose to which a pixel electrode material is made 
to adhere - a spatter - the surface treatment (84) of being dirty (sputter etch) and the silicon using a palladium chloride 
or a platinum chloride - or Bahia opening of each transistor circuit within the above-mentioned matrix is prepared by 
making a nickel thin layer adhere as an exception method. After processing this pixel electrode material 86 (it is ITO in 
this example) on the preparation front face of the silicon exposed in that Bahia, or it ( drawin g 6 C), the passivation 
layer 88 is made to adhere ( drawing 6 D). 

The mode same with having manufactured by drawing 6 A-6D is shown except filling Bahia with the metal plug or the 
contact filter 90 made to adhere to drawing 7 . As for this filter, it is possible to also make this filter form by carrying 
out chemical vacuum deposition of the **** metals, such as a' tungsten, in the phase which may be nickel which carried 
out electroless deposition, or became independent of formation of other transistor contact. Can come, and it is alike, 
then the ITO electrode 92 is made to adhere on a filter 90, a transistor side attachment wall and a pixel electrode field, 
or it, and it pattern-izes. In this process, a different ingredient from the ingredient used by data line metallic coating can 
be used by pixel electrode contact. Thereby, the conductivity to an ITO electrode material is improved. 
The further suitable mode of this invention is accompanied by the process in which an active-matrix pixel electrode is 
made to form after exposing the background (a single crystal silicon thin layer exists) of an insulator, by moving an 
active-matrix circuit on a transparent substrate. The order explaining this mode of a process is shown in drawing 8 A- 
8D. Although the transfer substrate (transfer substrate) is used, it mentions specially that this is not shown in this Fig. 
for the purpose of precision. In this process, the active-matrix circuit to move is prepared, as shown in drawin g 8 A. As 
shown in drawing 8 B, the silicon surface of action 104 in a transistor circuit is exposed by producing Bahia 102 which 
pierces through an insulator 12. Moreover, as shown in 8B, processing 106 on the front face of silicon exposed as 
mentioned above can be performed if needed. Next, a pixel electrode is made to form by making the transparent 
conductive electrode material 108 adhere, and pattern-izing at the same time it makes the electric contact which reaches 
a transistor circuit through Bahia 102 form ( drawing 8 C). 
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